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1. Introduction  

The smartphone App prototypes developed by the LP and UNIST within the MoST project were 

updated, also following the recommendations arisen from the previous Standard IT-HR project. 

Specifically, the smartphone Apps were developed to acquire various parameters as listed below.  

 

Italian site: 

• Real-time acquisition of soil temperature, water content, and electrical conductivity at four 

depths per each of the five monitoring stations established in the Venice farmland; 

• Real-time acquisition of air temperature, atmospheric pressure, lightning activity, 

precipitation, solar radiation, wind direction and speed for the meteo-climatic station; 

• Real-time acquisition of the info from the drain intake, i.e. the water conductivity in the Morto 

Channel and the water discharge that is released in the field through the drain pite;  

• Daily time-span acquisition of the groundwater parameters (water level, conductivity and 

temperature) acquired by the Diver sensors put in place by PP1 in deep boreholes; 

• The App possess a warning system for each sensor. The most useful are those associated 

to the groundwater and water-channel conductivity, suitable for the farmers to manage 

irrigation; 

• The App is characterized by an open friendly version easily usable by the target groups, with 

graphs showing the behavior vs time of the monitored parameters. 

Croatian site: 

• SeCure App covers for in total 6 monitoring locations, capturing in total 33 sensors for 

piezometric head, EC and temperature; 

• In total 3 surface water monitoring stations with piezometric head, EC and temperature have 

been covered by the SeCure app; 



 
 

 

4 
 

• In total 3 unconfined aquifer monitoring stations with piezometric head, EC and temperature 

have been covered by the SeCure app. The above mentioned parameters have been 

observed at two different depths due to the previously observed stratigraphy in the salinity; 

• In total 2 subsurface confined aquifer monitoring stations with piezometric head, EC and 

temperature have been covered by the SeCure app. 

• App enables the insight to real time data sets with 15 min time step and delay time of app. 

10 seconds; 

• Following the FAO Guidelines for the standards for water for irrigation, SeCure App indicates 

the suitability of the water for the irrigation. 

• A warning system for each sensor, most useful that on the groundwater and water-channel 

conductivity, suitable for the farmers to manage irrigation; 

• An open friendly version easily usable by the target groups, with graphs showing the behavior 

vs time of the monitored parameters. 

2. The MoST/SeCure – Italian site 

2.1 The MoST/SeCure App features 

The MoST/SeCure smartphone App is freely downloadable from the website 

https://most.dicea.unipd.it from the “Query & Download dataset” menu, “MoST App dataset” page. 

At the page bottom there it the “Download Android App” link. 

A few print-screens of the main App features are provided in Fig. 1to Fig. 4. 

 

https://most.dicea.unipd.it/
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Fig. 1 – Main page and developer page of the MoST/SeCure App . 
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Fig. 2 – Map and list of the monitoring sites. 
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Fig. 3 – Example of the parameters monitored in site Well1 and graph of the water EC during a 

selected time interval. 
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Fig. 4 – Alarm pages: setting (left) and sent message (right). Each user can set the alarm of 

each sensor as preferred. 
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2.2 The MoST/SeCure App software 

The MoST/SeCure smartphone App was programmed entirely by the LP. The present version 

acquires, stores, and visualizes the measurements from three groups of sensors, each of them 

required a specific communication protocol and data management. 

2.2.1 Field sensors 

The sensors established every crop season within the field are managed through the ZENTRA Cloud 

system (https://www.metergroup.com/en/meter-environment/zentra-cloud ) by Meter Group Inc., 

USA. A coupled of print-screens of the ZENTRA page for the MoST/SeCure sensors are shown in 

Fig. 5 and Fig. 6. 

 

 

Fig. 5 – ZENTRA webpage with the list of the sensors established in the MoST/Secure field. 
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Fig. 6 – ZENTRA webpage with the map of the MoST/Secure field. 

The records are sent automatically from the ZENTRA Cloud to the MoST/SeCure App when required 

by the user. The data format is .json . Two php codes were programmed to import the data into a 

database host in the LP server (import.php, Fig. 7) and, subsequently, to insert the dataset in the 

App (insert_data.php, Fig. 8). 

 



 
 

 

11 
 

 

Fig. 7 – The import.php code. 
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Fig. 8 – The (part of) insert_data.php code. 

2.2.2 Drain sensors 

The sensors permanently established at the drain inlet are used to measure the water conductivity 

in the Morto Channel and the discharge from the drain. These data are acquired through the WEB 

SCADA software (https://www.atsweb.info/web-scada.html) and visualize by the communication 

platform developed by Lacroix Tech, France. A coupled of print-screens of the Lacroix page for the 

MoST/SeCure sensors are shown in Fig. 9 and Fig. 10. 

https://www.atsweb.info/web-scada.html
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Fig. 9 – Lacroix webpage with the list of the sensors established in the MoST/Secure site. 

The records are downloaded from the Lacroix site every 24 hours (a most frequent download can 

be planned at the expense of a faster battery drain). The convert-scada.php software (Fig. 11) was 

develop to convert the records in the .json format, after which the import.php (Fig. 7) and 

insert_data.php (Fig. 8) codes are use as in the previous case. 
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Fig. 10 – Lacroix webpage with the location of the sensors established in the MoST/Secure 

site. 
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Fig. 11 – The (part of) convert_scada.php code. 

2.2.3 Borehole sensors 

The DIVER sensors by Eiikelkam were established by PP1 in the 10-m deep boreholes drilled in the 

Venice site. The DIVERs send daily an email (Fig. 12) with the data recorded during the previous 24 

hours. The convert-diver.php software (Fig. 13) was develop to convert the records in the .json 

format, after which the import.php (Fig. 7) and insert_data.php (Fig. 8) codes are use as in the 

previous case. 
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Fig. 12 – The email sent by the DIVER modem daily with the recorded data.  



 
 

 

17 
 

 

Fig. 13 – The (part of) convert_diver.php code. 
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3. The MoST/SeCure – Croatian site 

The MoST/SeCure smartphone App covering for Neretva study area monitoring system and 

obervations can be reached from the website https://secure.waveform.hr/dashboard 

https://most.dice.unipd.it/. 

A few print-screens of the main App features are provided in Fig. 14 to Fig. 21. 

 

https://secure.waveform.hr/dashboard
https://most.dice.unipd.it/
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Fig. 14 – Main SeCure App map with sensor locations. 



 
 

 

20 
 

 
Fig. 15 –SeCure App map with available sensor list. 
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Fig. 16 –SeCure App map with available sensor list. 
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Fig. 17 – Main SeCure App map with sensor location selection option 
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Fig. 18 – SeCure App with the insight to observed piezometric head 
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Fig. 19 – SeCure App with the insight to observed temperature 
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Fig. 20 – SeCure App with the insight to observed EC 
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Fig. 21 – SeCure App with observed data download option 
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